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(54) Compact continuous casting line 

(57) Conipact continuous casting line for tfiin slabs, 
the continuous casting line comprising at least a curved 
segment and a subsequent straight segment, the cast- 
ing line comprising at least an ingot mould (12) con- 
nected at the outlet with an extraction and possible soft 
reduction assembly (13) associated at the end with at 
least a drawing assembly (14) consisting of pinch rolls 
(15), the drawing assembly (14) being followed by at 
least a shearing assembly (1 6), an extractor device (1 7) 



to extract the dummy bar and by a possible tempera- 
ture-restoration furnace (21, 121). there also being 
included at least a descaling device (20) using water, 
the descaling device (20) being arranged upstream of 
the shearing assembly (16), and the temperature-resto- 
ration furnace (21, 121) being arranged in a position 
near the outlet of the shearing assembly (1 6). 
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Description 

This invention concerns a conripact continuous 
casting line for the production of thin sfkbs as set forth In 
the main claim. 

The invention is applied both in casting lines at 
least partially curved which include, at the outlet of the 
ingot mould, a straight and vertical solidification area 
followed by the straightening of an already solidified 
product, and also to casting lines which include a solid- 
ification area at least partially curved, where the 
straightening can be performed on a product which has 
not yet completely solidified. 

Furthermore, the invention is applied also to casting 
lines where at least the end segment of the ingot mould 
is cun^ed in a coherent manner with the curve of the 
casting line. 

The possible furnace to restore the temperature of 
the product, which is associated with the casting line 
according to the invention, can be of the tunnel type 
placed in line with the casting machine and the shearing 
assembly, or It may be of the type including an inlet and 
outlet rollenA/ay, and the transverse travel of the seg- 
ments of thin slab. 

The state of the art covers continuous casting 
plants which comprise at least an ingot mould associ- 
ated at the lower part with an assembly to extract and 
straighten the thin slab. 

According to whether the area of solidification for 
the stab emerging from the ingot mould is straight or 
partly cun^ed, the extraction and straightening assembly 
acts on a product which is either completely solidified or 
has only the skin solidified and the core still liquid. 

The extraction and straightening assembly Is nor- 
mally associated at the end with one or more, generally 
two, pinch roll assemblies, followed downstream by a 
shearing assembly able to shear the slab into single 
segments which are then rolled or possibly discarded. 

In continuous casting lines, at present the seg- 
ments of slab thus formed are subjected to a descaling 
operation, normally performed by a rotary device placed 
between the shearing assembly and the temperature- 
restoration f umace, if any, placed upstream of the rolling 
train. 

The function of the descaling device upstream of 
the temperature-restoration furnace is to eliminate the 
scale which has fonmed during the casting process, and 
also any casting powders on the surface of the slab. 

This descaling action prevents any hard and resist- 
ant scale from forming as the segments of slab pass 
through the temperature-restoration furnace. It also pre- 
vents the formation of compounds of scale and powder, 
which are difficult to eliminate later, even by an intense 
descaling action perlbrmed at the outlet of the fumace. 

Moreover, by performing the descaling action 
upstream of the temperature-restoration furnace it is 
possible to obtain on the surface of the slab a residual 
layer of scale of a uniform thickness and composition 



which is more easily removed by the normal descaling 
means placed downstream of the furnace and upstream 
of the rolling train. 

The rotary descaling device normally comprises a 

5 plurality of nozzles, advantageously also rotary, which 
deliver water under high pressure onto the faces of the 
segments as they pass through. 

One problem caused by the presence of this des- 
caling assembly is that this water delivered by the noz- 

10 zles flows over the upper surface of the segment of slab 
being descaled, even for long sections and both 
upstream and downstream of the descaling zone. 

TTie f tow of this descaling water causes considera- 
ble problems such as the unhomogeneous cooling of 

15 the slab, and therefore areas of excessive cooling are 
created. Moreover, the flow of water causes operational 
problems and possible damage to the equipment 
placed upstream and downstream of the descaling 
device. 

20 To be more exact, if the tunnel furnace is placed in 
line with the casting machine and the shearing assem- 
bly, the entry of water inside the furnace is extremely 
dangerous, since the creation of steam inside the tunnel 
can seriously damage the furnace ilseK. 

25 In order to obviate this problem, at present a pair of 
rolls are included, and are arranged upstream and 
downstream of the descaling device and in contact with 
the upper face of the segment; these rolls are suitable to 
confine the water in the descaling zone, and prevent it 

30 from flowing outside the said area. 

However, the proximity of the descaling device to 
the furnace, particularly in the case of a tunnel furnace, 
does not eliminate the risk that, in the event of a mal- 
function or if the retaining rolls are wom. some water 

ss may in any case enter Inside the furnace and cause the 
serious problems mentioned above. 

Another problem to be found in these casting lines 
is that the length of the line itself is increased by the 
inclusion of the descaling device and the pair of retain- 

40 ing rolls. 

It Is well-known in the field that even a limited reduc- 
tion in the spaces occupied by the lines, and a shorten- 
ing of the machine, is important in economic terms, 
given the considerable investment required by this type 
45 of line. 

In plants known to the state of the art, the inclusion 
of the descaling device causes a lengthening of the line 
and also causes the temperature-restoration furnace to 
be farther from the shearing assembly The greater dis- 
50 tance of the furnace from the shearing assembly 
causes the segment of slab to lose a high level of heat, 
due to irradiance. 

The reduction in the temperature of the segments 
as they enter the fumace involves a necessary increase 
55 in the furnace's capacity to re-heal the segments to the 
desired rolling temperature. 

TTiis increase, however, cannot be pushed beyond 
certain limits, othenwise it could cause a considerable 
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loss of efficiency, excessive fuel consumption and a 
reduction in the working life of at least some of the com- 
ponents of the furnace, particularly the rolls. 

If the rolls are water cooled, tKe increase in temper- 
ature inside the furnace, to compensate for the heat s 
losses from inradiance, makes.lt necessary to increase 
the intensity of cooling, with a consequent increase in 
consumption and in operating costs. 

A reduction in the temperature of the segments of 
slabs at the inlet to the furnace involves an Increase in 10 
heating times, which can lead to the necessity of 
increasing the size of the furnace itself. This causes a 
further increase in the overall length of the plant, with an 
increase in the costs of all the structures and the con- 
nected plant for example the sheds, the foundations, is 
the pipes etc. 

The line is also further lengthened because K is 
impossible to bring the descaling device nearer the 
shearing assembly because of the presence of the 
device to extract the dummy bar. 20 

This extractor device normally consists of a slide 
connected to the shearing assembly; it Includes a first 
position for the recovery of the dummy bar where it is in 
an oblique position at the outlet of the shearing assem- 
bly, and a second inoperative position where it is raised 25 
and substantially parallel to the rolling line. 

The position assumed by the extractor device when 
it recovers the dummy bar therefore makes it necesary 
to distance the descaling device from the shearing 
assembly so as to avoid contact between the descaling 30 
device and the extractor device. 

This causes a greater bulk in the casting line, a fur- 
ther distancing of the furnace and therefore a great 
effect on the overall costs. 

The present applicants have designed, tested and 35 
embodied this invention to overcome the shortcomings 
of the state of the art, and to provide further advan- 
tages. 

This invention is set forth and characterised in the 
main claim, while the dependent claims describe vari- 40 
ants of the idea of the main embodiment. 

The purpose of the invention is to provide a casting 
line for thin slabs which makes it possible to obtain a 
reduction in the overall length, which gives a saving in 
the set-up costs without compromising the efficiency of 45 
the line. 

A further purpose is to bring the temperature-resto- 
ration furnace. If any, nearer the shearing assembly, 
which reduces the loss of heat of the thin slabs caused 
by in'adiance. so 

Another purpose of the invention is to distance the 
descaling device from the temperature-restoration fur- 
nace, if any. thus reducing the risk of water penetrating 
inside the furnace itself. 

The casting line according to the invention com- ss 
prises at least an ingot mould cooperating at the outlet 
with an extraction and possible soft reduction assembly, 
associated at the end with one or more pinch roll 



assemblies. 

Downstream of the pinch roll assembly there is the 
shearing assembly, possibly followed by the tunnel-type 
temperature-restoration furnace. 

According to a variant, the shearing assembly is fol- 
lowed by a rolleiway to introduce the slabs into a tem- 
perature-restoration furnace where the slabs are 
transferred transversely by means of movable hearths 
or trolleys. 

In one embodiment of the Invention, upstream of 
the pinch roll assemblies there is a straightening 
assembly. 

The straightening assembly. In a first solution, is 
powered. 

According to a variant, the straightening assembly 
is not powered. 

According to the invention, the descaling device is 
placed upstream of the shearing assembly and acts on 
the continuous slab emerging from the extraction and 
possible soft reduction assembly. 

This position of the descaling device makes it pos- 
sible to place the temperature-restoration furnace con- 
siderably nearer the outlet of the shearing assembly, by 
at least a distance ^ual to the bulk of the descaling 
device and the water-retaining rolls associated thereto. 

By placing the temperature-restoration furnace 
nearer the shearing assembly the casting line is made 
considerably more compact and therefore enomrious 
savings are obtained on the overall costs. Moreover, the 
temperature toss suffered by the segments of slab due 
to irradiance is reduced, and therefore the segments 
are introduced into the f umace at a higher temperature. 

This means that the furnace itself does not need to 
supply the same heating capacity, which leads to a con- 
sequent reduction in fuel consumption, greater effi- 
ciency, less wear on the components, less need to cool 
the rolls, and possibly even a reduction in the dimen- 
sions of the furnaces. 

Moreover, some functional components of the cast- 
ing line may be eliminated, or at least reduced in 
number, such as for example, the systems to guide eind 
support the slabs; this gives further savings in the set- 
up stage, and also during maintenance, of the line itself. 

Moreover, distancing the descaling device from the 
furnace reduces the risk of the rolls not retaining the 
water, for example because of malfunctioning or wear, 
and therefore of the water entering inside the furnace. 

According to a variant, the descaling device Is 
located upstream of the shearing assembly in coopera- 
tion with the rolls of the drawing assemblies placed at 
the outlet of the extraction and soft reduction assembly. 

In this embodiment, it is the pinch rolls of the draw- 
ing assembly which retain the descaling water and thus 
prevent the water from flowing along the slab as it 
passes through. 

In this way it is possible to avoid using auxiliary rolls 
to contain the descaling water, and thus the an'ange- 
ment of the line is simplified and costs are farther 
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reduced. 

In one embodiment of the Invention, the descaling 
device is of the type which includes nozzles mounted on 
rotary arms, such as tor example tho^e described in the 
American patent US-A-5,388,602 in the name of the 5 
Applicant. 

According to a variant, the descaling device Is of 
the type with nozzles mounted on arms which translate 
in a line from one end of the stab as it passes through to 
the other, such as for example that described in the ital- 10 
ian patent IT-A-1 .2S9.782 in the name of the Applicant. 

According to a further embodiment, the head of the 
nozzle support associated with the end of the arms, 
whether they be of the rotary type or movable in a line, 
is also rotary. 

The attached figures are given as a non-restrictive 
exanple and show two preferred embodiments of the 
invention as follows: 

Fig. 1 shows a side view of a first possible lay-out of 20 
a compact continuous casting line according 
to the invention; 

Fig.2 shows a view from above of a second possi- 
ble lay-out of a compact continuous casting 
line according to the invention; 2S 

Fig.3 shows a continuous casting line according to 
the state of the art. 

In the attached figures, the reference number 10 
denotes generally a first embodiment of a continuous 30 
casting line according to the invention (Fig.1). while the 
reference number 110 denotes another embodiment 
according to the invention (Fig.2); the reference number 
210 denotes a continuous casting line of the state of the 
art (Fig.3). ^ 

The casting lines 10. 110, 210 comprise an ingot 
mould 12. associated with atundish 11, downstream of 
which there is an extraction and possible soft reduction 
assembly 13. 

The slab, associated at the leading end with the 40 
dummy bar, leaves the ingot mould 12, passes through 
the extraction and possible soft reduction assembly 13 
where it undergoes a first reduction in thickness and 
from which it is progressively taken to a horizontal 
plane; a drawing assembly 14, consisting of pairs of 45 
pinch rolls 15, carries the slab fbnwards towards the 
shearing assembly 16. 

In this case, upstream of the drawing assembly 14 
there is a straightening assembly 25, consisting of an 
empowered straightener or, in a variant, a stationary so 
segment which functions as a straightener. 

The shearing assembly 16. in this case of the pen- 
dular shears type, shears the segments of slab to be 
sent for rolling. 

The shearing assembly 1 6 may also have the tunc- ss 
tion of shearing the slab into segments for scrap, for 
example when there are problems of quality, or in the 
event of temporary blockages in the line downstream. 
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At the outlet of the shearing assembly 16 the 
dummy bar is recovered by means of the dummy bar 
extractor device 17. 

This extractor device 17, which is constrained 
hanging from a bridge structure 19, may have a first 
position (I) where it is inclined so as to recover the 
dummy bar. and a second, inoperative position (II) 
where it is substantially horizontal and parallel to the 
casting line. 

When the extractor device 17 is in Its inoperative 
position (11), it is possible to intervene on the leading end 
of the dummy bar. 

In this case, the extractor device 1 7 cooperates with 
a sliding surface 18 which has a first position where the 
segments of slab emerging from the shearing assembly 
16 are able to advance, and a second, oblique position 
where the dummy bar is diverted towards the slide 17a 
of the extractor device 17. 

In the embodiment shown In Rgs. 1 and 3. down- 
stream of the extractor device 17 there is an induction 
heating assembly 24. 

In the state of the art embodiment shown in Rg.3. 
downstream of the induction heating assembly 24 there 
is a descaling device 20. positioned at an appropriate 
distance from the shearing assembly 16 so as not to 
interfere with the extractor device 1 7. 

TTie descaling device 20 is equipped with nozzles 
which deliver water at high pressure, and is associated 
with a pair of rolls to contain the water 23a. 23b, placed 
respectively upstream and downstream of the descaling 
device 20. 

In one embodiment of the invention, the descaling 
device 20 is of the type with rotary arms and rotary noz- 
zles. 

According to a variant, the descaling device 20 is of 
the type with rotary arms and stationary nozzles. 

According to another variant, the descaling device 
20 is of the type with arms movable in a line, with rotary 
or stationary nozzles. 

After descaling, the segments of slab are sent to 
the temperature-restoration furnace 21 by means of 
appropriate supporting and guiding means 22. and 
thence are sent for rolling. 

In the casting line 10 according to tiie invention as 
shown in Fig. 1 , the descaling device 20 is positioned in 
cooperation with the drawing assembly 14 and 
upstream of the shearing assembly 16. 

By positioning tiie descaling device 20 upstream of 
the shearing assembly 1 6, it is possible to bring the tem- 
perature-restoration furnace 21 very near the outiet of 
the shearing assembly 16, which gives a considerably 
more compact line 10. 

Moreover, the segments of slab lose considerably 
less heat due to in-adiance in the portion of line between 
the shearing assembly 16 and the temperature-restora- 
tion furnace 21 because the furnace 21 is located 
immediately at the outiet of the shearing assembly 16. 

Furthermore, the supporting and guiding means 22 
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placed between the shearing assembly 16 and the tem- 
perature-restoration furnace 21 can be eliminated or at 
least reduced. 

The temperature-restoration ' furnace 21 can be 
brought as close as possible to the extractor device 17 
without actually corrilng into, contact with the said 
extractor device 17. 

In this case, the descaling device 20 is located, 
upstream of the shearing assembly 1 6. between the two 
pairs of rolls 15a. 15b which constitute the drawing 
assafnbly 14. These pairs of roils 15a. 15b have the 
function of preventing the water from flowing along the 
slab as It passes through. 

TTiis greatly simplifies the arrangement of the des- 
caling device 20 and gives a further reduction in the set- 
up costs and maintenance costs of the casting line 10 in 
Its entirety, and also a reduction in its length. 

The lay-out shown in Rg.2 includes, downstream of 
the shearing assembly 16. an inlet rollenivay 26 cooper- 
ating with a machine 27 Id introduce the segments of 
slab into the furnace 121 . 

The furnace 121 Is of the type which Includes the 
transverse translation of the segments of slab, the 
translation being performed in a manner known to the 
state of the art for example by step-by step movable 
hearths or by trolleys. 

The segments of slab, after the temperature has 
been restored in the furnace 121. are discharged onto 
an outlet rollenway 28 on which they are then fed to the 
rolling train. 

The inlet rolienAfay 26 may also be used, in cooper- 
ation with a discharge rollenvay 29, to temporarily dis- 
charge the slabs arriving from the casting machine, or to 
load cool slabs arriving from a stock of cool products 
into the fumace121. 

Claims 

1 . Compact continuous casting line for thin slabs, the 
continuous casting line including at least a curved 
section with a following straight section, the casting 
line comprising at least an ingot mould (12) con- 
nected at the outlet with an extraction and possible 
soft reduction assembly (13) associated at the end 
with at least a drawing assembly (14) comprising 
pinch rolls (15), the pinch roll drawing assembly 
(14) being followed by at least a shearing assembly 
(16), a device (17) to extract the dummy bar, and 
possibly by a temperature-restoration furnace (21, 
121), there also being included at least a descaling 
device (20) using water, the line being character- 
ised in that the descaling device (20) is placed 
upstream of the shearing device (16) and the tem- 
perature-restoration fumace (21 . 121) is placed in a 
position near the outlet of the shearing assembly 
(16). 
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descaling device (20) is placed immediately down- 
stream of a pair of rolls (1 5a) of the drawing assem- 
bly (14). 

3. Continuous casting line as in Claims 1 or 2, in which 
the descaling device (20) is placed immediately 
upstream of a pair of rolls (15b) of the drawing 
assembly (14). 

4. Continuous casting line as in any claim hereinbe- 
fore, in which the descaling device (20) is of the 
type with rotary arms. 

5. Continuous casting line as in any Claim from 1 to 3 
inclusive, in which the descaling device (20) is of 
the type with arms movable in a line. 



6. Continuous casting line as in any claim hereinbe- 
fore, in which the descaling device (20) is of the 

20 type with rotary nozzles. 

7. Continuous casting line as in any Claim from 1 to 5 
inclusive, in which the descaling device (20) is of 
the type with stationary nozzles. 

25 

8. Continuous casting line as in any claim hereinbe- 
fore, in which upstream of the drawing assembly 
(14) there is a straightening assembly (25). 

30 9. Continuous casting line as in Claim 8, in which the 
straightening assembly (25) is empowered. 

18. Continuous casting line as In Claim 8. in which the 
straightening assembly (25) is not empowered. 
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11. Continuous casting line as in any claim hereinbe- 
fore, in which the temperature-restoration furnace 
(21) is of the tunnel type and is placed substantially 
in line with the shearing assembly (16). 



1 2. Continuous casting line as in any Claim from 1 to 10 
inclusive, in which the temperature-restoration fur- 
nace (121) is of the type whereby the segments of 
thin slab emerging from the shearing assembly (1 6) 
45 are transfen^ed transversely. 
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2. Continuous casting line as in Claim 1, in which the 
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